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air, which cmses extreme cold and frost, such as is felt in Provence 
and Italy, which I have often experienced when I was at Cienoa, when 
the wind blew over the land from the high mountains, ninking it ac1 
cold as it was in Holland. I have found Ly experienceinall cnuntries, 
during winter, that when the wind IAom from the land the hardest 
frost makes. I t  is 80 in New Netherlnnd also, far as soon a8 the wind 
is southwest, it is so warm that one may stand naked in the woods, and 
put on a shirt. 

Again Penn's idea that clmring away the trees would 
improve tlie cloudiness or fogginess, while reproscntative 
of his times, woulcl not be generally accepted to-day as a 
safe method to follow. €Iowevcr, his observations show 
a keen appreciation of nature; and we are fortunate in 
having his letter preserved. It helps to forge onc more 
link in the chain of evidence tciiding to prove thst no 
permanent discernable change has been taking place in 
our climate. 

One phenomenon of interest is not recorded in tlie 
extracts above. Penn makes no mention of the weather 
which we call " Iiidinn summer." Two esplanations for 
the omission occur to the writer: (1) A busy adminis- 
trator mi ht hnve failed to reniarli the season, esperi- 
encing it B ut  once. Indian summer is often not well 
marked, and attracts attention rnthur b its repetition 

one year when he wrote his letter. (2 )  The fall of 16S3 
may not have resented a recognizable Indian suiiiiiier 
at all, so that 5 enn rcnlly had not had an opportunity 
to observe it in America. However, Yciin must Jiavu 
subsequently espcrienccd many such Indian summers, 
aiid so acute an observer must have described this season 
somewhere in his writings. Cali mc find tliosc descrip- 
tions, and does he there employ the term "Indian Sum- 
mer"?8-~. A., jr. 

than by striking characteristics; Penn ha B been here but 

ON WATERFALL ELECTEICiTP AN3 ON TRE IUBZ'ACE 
CONDITION 02 LIS'LTiDS.1 

By P. LENARD. 
[Rcprfnted/rom Science Abstrarts, Sec. A, Ort. 25,191.5, Q 1410.] 

The present communication fo r i s  part of :I. Inrgcr work 
on tho rolhin of coniplcs niolcculcs. Uiirlur the nnnie 
1' waterhl  elcctricity 8 '  the autlior incluclns tlic c1cctric:il 
phenomcna acconipnnying wati.rfiills, splasliing l)rook~, 
and rilin, illso water juts find drops n ~ ,  proiluccd in thc? 
laboratory. In  these C ~ P S  the water becomes positircly 
electrificd while the negative charge passes int.0 the air. 
Espwimcn ts have also been undertaken of buLLling air 
through water and of breaking wntcr into spray, and the 
same phciioniena found, so that these latter are classified 
uncler watcrfdl effects. For esplniniiig thcsc elcctrical 
accompaniments the li uid surfaces aro assumed t.0 be 
tlie sclit of an clectrific J double layer, and tho ohscrvcd 
effccts arc due to the separation of this doublo layor 
whrrcby a charge of one sign reniaiiis in tlie liquid wliilu 
the opposite one passes into the surrounding atmosphere. 
Tlic varying forms of the cffect are duo to the diii'crent 
modes of sepnrntiun. Tho present pupcr contains an 
investigntion into the nieclianism of thc wnterfnll effect, 
and into tho behavior of liquid surfaces considered us the 
seat of elcctrical and material stratification. 

Scction I deals with tho suporficial concentration of 
complex molecules and the forccs operating on them 

~ ~~~~ 

8 It 1s well-known that the Swedish ynstor John Csmptmiun kept weather records 
40 years earlier than thi; kiter at tlie Swedish srltlement in Uelsware. A referenre to 
hLu observntlons kplven in thlSkEVlEW, December, I!mI,?D: 5G: ond asurnmiry 01 his 
oliservetlons Is prlntrd In the C'limatolo{lr?ll Summary lor the bfarylund-U~laware 
Section Novcmbrr and Decemher 1'Jcll. I'hey Imve lrrrn presente(1 Ily Nichoin?; !'o!In 
In Tr&. ,\mer. Yhll. SOC., 1'hi.tidrlphla 181% 1::14&:552, in connrctlon with later 
observations from other sourccr. antlpl,hslied'ln detall by Campmius' grandson in 
llIior? IJeskrlhiinp om N ~ R  Sverira." tockllolm, lifl2,I.. 

1 See -4nn. d. Physik, July 8,1915,47 IV: 4li3-321. 

Here tlic idea of complex molecules receives detniled 
explanation, their distribution in the surface layer is 
considored, and the dimensions of the supor6cial forces 
comprchensively treated. 

Section I1 deals with the waterfall effect as a cons& 
uence of the elcctrical nature of the molecular forces. B irst conies a detailed treatment of the electrsed double 

lay-er a t  the surface; the surface tension in vacuo is 
found to be not much different from its vnlue in air, while 
tliere is no frict,ionnl electricity developed between water 
and air. The rapid disnppcarunce of liquid surface (e. g., 
by impact on a wettccl surface, by water drops falling 
into water, or by conlesccnce of drops) is next consid- 
ered, and the conc!u.;ion drawn t,liat the separation 
between air and mntei is irot the active agent in the pro- 
duction of the waterf:dl effect. Ordinary distribution of 
fluid is incffectire; spraj-iring, on the 0 t h  hand, brings 
about the effect, m r l  in general the separation of Fery 
sinall liquid psrticlos froili the surface acts as a funda- 
inciitd cause. Tlic w-iraberfull t.1ieor.y of thunderstorms is 
nest esliau:;tirely tliscusseil. Iniportant evidence that 
c.ontact electricit I~otmeen gas and liquid is not the 
orivin of wat.t.1.f;: 9 1. eflects is afforded by the very small 
inifueticc wliicli the nature of t,lLe gas eserts, coniparative 
asperinient.3 haviiig bcmi undertdreu with hydrogen, 
metliaiie, nit.rogcn, carbon inomxide, air, and oxygen. 

Scrt.iim 111 rii!fil:+ splcidly v;;-ith t,lie surface conditions 
of lluiils. Every liguid surface has been found to consist 
of a nunilwr of strata i-liich are both electrically and 
iiinterinlly i!iiTercni froiii each other, aiid such strataif&- 
tion estciiils t.0 a dopt.li equal to the sphere of activity. 
li'roni a kiioi~leJge of these st,ril.t,s ~iiiiy be gathered an 
insight) into such surfnco phenoniena as surface tcnsion, 
watcrfnll cffoct, photxdllctxic nctivitg, etc, also tlie influ- 
ence of dissolved sulstniices. Purely dielect.ric fluids, 
such as w;attr, nlcohol, l~enzol, are first considered, the 
suift1c.e co:istitut.ion, the field s trcmgth of the. double laver, 
nnil the wnterftill eEec,t being c.rit.ically esamined. Pol- 
l(:i\\*iilg this comes blie behnvior, froin every standpoint, of 
diwxiateil noiivolntile clect,rolj-t.es, i. e., dilute aqueous 
sdt, solubions, and a coxqmiuon is ni:ide by varying t he  
anions and liatdiions. The nnture of tlie cnrriers of the 

tlissociatecl nonvolatile elwtrolytc, e. e., concent.rated Partiauf sa t 
rnrious electrical cdf~ct::  is nest. discuJsset1. 

solutioiis, tlic-n receive: at.t.cn tion, f&on.ecl by undiaso- 
ciat,cd nonrolnt.ile fiuic!s--for instance, sugar solution. 
Snlu t ioirs of volatile scjlut,ioiw, such as aqueous solu tious 
of hgdrochloric acid, minionia, alcohol, aiid ether are 
thi!n treatmod nncl finally the surface behavior of metallic 
mercury is considered. 

Some of t,he general conclusious are as f o l l o ~ ~  : A simple 
exprc~sion lias been found for the surface coiiceiitrution 
of solutions of nonvolntile substances and analogous fluid 
mistures. An insight was affordeil into the surface 
behavior of licpitls containing molecules of different 
dimcnsions, by an investigation into the dcpendence 
between the molecular surf we forces and molecular vol- 
uiiies. It has been shown in sis different ways that the 
electrified double layer whose presence a t  liquid surfaces 
is shown by the waterfall effect, does not originate through 
contact electricity between gas and fluid, but that ita 
seat is entirely within tlic fluid in such a wa that the 

layer positively charged. The cause of this double layer 
lies in tlie electrical nnture of the molecular forces, and 
in like nianner can be regarded the phenomenon of con- 
tact electricity on dielectric bodies. The different forms 
of the w&xfall effect, as also its presence under certain 
conditions and its absence in others, are explained from 

external molecular layer is negatively and t z e interior 
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the standpoint of disturbance experienced by the elec- 
trified double layer. The waterfall theory of thunder- 
storms now ap ears robable since the discrepancies 
hitherto attachel to it Eave been removed by the preced- 
ing results. A large number of singularities acconi any- 

traced to their surf ace conditions.-H. H .  Ho[dg.son]. 

ing the waterfall effect, together with the. diotoe P ectric 
activity and the surface tension of different B uids, can be 

I. > , 
GAGE APERTURE AND WEIGHT OF CATCH. 

By Prof. CEIARLES N. HASKINH. 

(Dated Dartmouth College, Hanover, N. H., Nov. 20,1915.1 

In  connection with the roblem of determining snowfall 
or rainfall by weighing, ?note the following sim >le reln- 

vate observers to determine the precipitation in this way 
without the use of spccidy gr:tduntecl balances. T h e  
relation is: If the dinineter of the. g?ga is 10.5 iiiclies, the 
rainfall in hundredths of an inch is equal to twice the 
weight of the catch in ounces. This relntion is 1i-e to 
within about 1 part in 2,500, whioli is of course of ample 
precision. The proof of t l is  results from a simple calcu- 
lation. 

tion which seems to be of interest in thnt it cna~les  I pri- 

ATMOSPmRXC - ELECTILL’,: OB3 ERVATIONS ON THE 
THiRD CRUISE OB !IWE LLCARNEGIE,’9 1914. 

By V. F. G .  SWANN. 

[Rc.prinlcdlrorn Sriuuce bi>;trwts, Sez. A, Oct. 2.5, 1915. 5 1:17.] 

The general colirse coveretl by thc cruisc w a s  from 
Brooklyn (left June SI to €3[nmmcrfest in nortliimi Nor- 
wa;; from Hamnicrfest (July 25) northwxd io latitude 
79 52’ N. in the ncig1il)orhood of S >itsbergm, snd then 
southwestward to Eeyk’nvik in Icc\:ind (Bug. 24), and 
so back to Brooklyn. h i e  measurements discusvcd in 
the present report are those of potcntinl gindimt, con- 
ductivit , and the radio-active contcnt of tlic air. Poten- 
tial gragents werc measured by the use of :in ioniuiii col- 
lector rojectin- from the stern of the shi connected to 

a paratus was carried out hy nieans of siniultaneoua 
s E ip and shore observations on two occasions. The coii- 
ductivity was measured bp Gerdicn’s method, and a few 
observations were also taken of the ionic numbcrs. The 
radio-active content was nieasurcd by tho stretched-wire 
method of Elster and Geit4el with certain modifications 
devised by the author. There is some uncertitint as to 

mean, and a considerable amount of discussion is devoted 

a R d b i f i l a r  eTectroscopc. The standarc P izstion of this 

what the measurements obtained by this nietho d redly 

to the point. 
The mean potential gradient found on the voyage was - 

93 volts per meter. The measurements wGe-niRde 
between 9 a. m. and noon, at  which eriod of the day 

value of 80 volts per meter; so that, considerin- the 
difficulties in the way of obtaininv absolute reaziws, 
there is a fair veemen t  between &e two results. Txie 
mean conductivity WM 2.52 x lo-‘ electrostatic unit. 
This is rather greater than the average value found on 
land. Passing out to sea from the American shore, the 
conductivit R pears first to fall somewhat below the 

gets out into the open sea. This distribution was observed 

Simpson and Wright found in the Sout E Atlantic a mean 

normal lan J P  va ue, and then increases again as the vcssel 

1 See Tarest. map., March 1915, D O  13-48. 

both on leaving and returnina to the shore. The local 
decrease near the shore is foun8 to be due to a low value of 
t,hc specific velocity of the ions in the same rcgion. The 
electricd results have been rouped in various ways with 

relationshi s are found. In  discussing the radio-active 

units is found to be 23, corresponrling to about 12 x lo-” 
curie of radium emanation per cubic meter. This amount 
is much smaller than would be neccssary t.0 account for the 
conductivity of the air. A similar result has been found 
by most observers. In  the latter portion of the paper an 
application of the theory of i aclio-acti ve disin tegration is 
niatle to the decay curves obtained in the Elster-and- 
Geitel method, and it is found that, whiie some of the 
curves cnn l)e accounted for b the presence of radium 
eninnntion alone in the atmoup K we, others appear to  re- 

uire the presence of some more slowly decaying products 
&nu those of rnclium emanation.4.  S .  DiLnes]. 

the different rncteorologic s elements, but no marked 

content, t I! e mean vdue expressed in Elater-and-Geitel 

FOCGY DAYS IN XANCHESTER, ENGLAND.’ 

By W. C. JENKINS. 
(RsprinJcd/ro?n Scieuce .4bstracts, Rec. A, Oct. 25, 1915, p 1377.1 

An incuiry as to whether the number of f o q y  days 
in Manc!iestcr [Englaiidj, linv incrmsd or 8ecreased 
in the past 10 years. A clistiiict8ion is d r n m  between 
“fog days” or dln.ys of surface fog, and “glooiii days” or 
drLys on which there was fog at  :I little distance above 
the suiface but not nctudly on the ground. The figures 
for the 10 yenrs arc arritnged in various ways, and it is 
found that tlnl;ing the yeiw tis a whole tlie number of 
foggy and glooiiiy days conibilied hris increased 30% 
between the bcginning aiid ending of the period. The 
most iiinrkcd part of this increase is in the number of 
clays of gltJom.-J. 5’. Di[jjfs]- 

PHYSICAL CONDITIOKS 03 TZE ACCUMULATION OF 
THE SUX’S HEAT IN THE SALT SEAS.2 

By M. R ~ Z S A .  
(Rrprinfcd/rom Science Alistrx!t*, See. A, Oct. 55, 1915, 0 13S1.1 

The investigation of the nccuniulntion of the sun’s 
hmt  in some salt sens was first undortsken by Kalecs- 
inzky, and the problem in general solvcd. In  the 
present paper a report is given of the s ecial physic+ 

mental rescnrches in connection with this. It is found 
that a considerable accumulation of the sun’s heat can 
only occur in thoso salt seas in which the up er layers 

permanent diffusion process.-A. E. &umett]. 

conditions of thc warming process, anc Q some experi- 

increase in concentration in come uence o P a nore 

ABSORPTION O F  ULTRA-VIOLET AND INFRA-RED 
RADIATIONS BY ARABLE S0IL.O 

By J. F. TRISTAN and G. MICHAUD. 
[ReprintrdJrom Science Abstracts, See. A, Aug. 30,1915,o 952.1 

Photographs were taken in ultra-violet light through a 
quartz lens, silvered after Liebig, which is transparent to 
hght of from 3100 to 3300 A units. For the photo- 

I 8 r t  Mem. h1snche:ter lit. and phil. s ~ . .  Apr. 30, 1915, No. 5, 59: 14. 
2 Phvsik. Zeit.;.. Mqr. 15, 1915. 1 6  lWi-111. 
8 See Archives des sciences, March, 1915, p 270-273. 


